CONTEXT AND OBJECTIVE: Identification of frailty syndrome and its relationship with cardiovascular risk factors among hospitalized elderly people is important, since this may contribute towards broadening of knowledge regarding this association within tertiary-level services. This study aimed to evaluate the cardiovascular risk factors associated with frailty syndrome among hospitalized elderly people. DESIGN AND SETTING: Observational cross-sectional study in a public teaching hospital.
INTRODUCTION
Frailty among elderly people can be understood as a clinical syndrome. It is characterized as a state of increased vulnerability to stressors that results from decreased physiological reserves and imbalances in multiple systems. [1] [2] Seeking to increase knowledge regarding this condition has become a worldwide investigative aim for researchers, 3 since frailty may cause higher risk of health problems, hospitalization and mortality, as well as family overload and increased use of healthcare systems. 4 A review indicated that cardiovascular diseases is a factor associated with frailty syndrome, since the prevalence of cardiovascular conditions may range from 25% to 50% among frail elderly people. 5 Furthermore, the association between these conditions is bidirectional 6 and low level chronic inflammation is present in both conditions. 5 In a study involving community-living elderly people in England, it was found that the lowest frailty rate was among those with body mass index (BMI) 25-29.9 kg/m 2 . Elderly people with high waist circumference measurement were significantly more frail. 3 Another population-based study in
Great Britain reported higher odds of obesity, high waist circumference, low high-density lipoprotein-cholesterol (HDL) and hypertension among frail elderly men than among non-frail men. 7 In Brazil, a study conducted in 17 cities found that BMI and abdominal circumference were associated with frailty, although obesity did not present any significant association. 8 Additionally, in a study among community-living elderly people, frailty was associated with higher blood pressure, larger abdominal circumference and low blood HDL levels. Cardiovascular risk factors such as BMI, low-density lipoprotein (LDL) levels, total cholesterol and triglycerides were not associated with frailty. 9 In a study carried out among hospitalized elderly people, BMI and arterial systemic hypertension were not associated with frailty syndrome. 10 Thus, the findings from studies conducted in Brazil and in other countries are contradictory, which highlights the need for more studies in this area. Furthermore, most of the investigations have assessed community-living elderly people. 2, 3, [7] [8] [9] There is a gap in the literature with regard to the hospital context, especially for the Brazilian elderly population.
Early identification of frailty syndrome among elderly people and correlation of its occurrence with cardiovascular risk factors may prevent disease progression and adverse outcomes. 11 Within the hospital context, this knowledge can help in planning interventions for frail elderly people, with the aim of reducing the duration of hospitalization and occurrences of rehospitalization.
OBJECTIVE
The aim of this study was to ascertain the cardiovascular risk factors associated with frailty syndrome among hospitalized elderly people.
METHODS
This was an observational analytical cross-sectional study that the study aims and explained the consent form, so as to make sure that there were no doubts regarding the research protocol, and then asked the patient to sign the consent form. Individuals were included when they were 60 years of age or over and were hospitalized in the clinical and surgical wards of a public teaching hospital in the city of Uberaba, located in the state of Minas Gerais, Brazil.
The sample size was calculated in accordance with the main objectives of the EFRAGI study. The prevalence of frailty was taken to be 30%, as observed in previous studies in hospital environments, 12, 13 with a precision of 5% and a confidence interval of 95% Over the data collection period of the study, 445 patients were found to be eligible, but only 205 participated in the study because of losses and exclusions: refusal to participate (75), cognitive impairment without a caregiver (57), Pfeffer greater than or equal to more than six (44), absence of blood samples (50) and other reasons (14) . Blood samples were collected on the day after data collection, by hospital laboratory staff. The patients who were excluded because no blood samples had been taken were discharged before the blood sample could be taken.
Before the beginning of the interview, cognitive impairment was assessed using the Mini-Mental State Examination (MMSE), 14 which has been translated and validated for use in Brazil. This instrument is scored on a scale from zero to thirty points, and takes into consideration the elderly individual's schooling level: 13 points for illiterate individuals, 18
points for individuals with one to 11 years of schooling and 26 points for individuals with more than 11 years of schooling. 14 In addition, if the elderly individuals presented cognitive impairment, as assessed through the MMSE, the Pfeffer questionnaire 15 was filled out by the individual's caregiver.
The Pfeffer questionnaire consists of an 11-question scale that is designed to evaluate elderly individuals' ability to perform some activities. The maximum score of this scale is 33 points, and it verifies the presence and severity of the cognitive impairment, considering functionality and the need for assistance from other people. In this study, the interview was conducted when the Pfeffer results were below six points, and supplementary information was requested from the caregiver, whenever necessary.
A structured questionnaire was used to obtain sociodemographic, economic and health data. The individuals who were able to walk underwent anthropometric evaluation consisting of measurements of weight, height and BMI. The patients who were unable to walk were assessed through estimated heights and weights using the equations proposed by Rabito et al. 16 for assessing hospitalized individuals. The weight estimate calculation included arm circumference, abdominal circumference, calf circumference and arm semi-span. 16 Nutritional status was classified using the BMI, and the cutoff points used were: underweight (BMI ≤ 22 kg/m²), normal weight (BMI between 22 and 27 kg/m²) and overweight (BMI > 27 kg/m²). 17 In order to classify the patients based on abdominal circumference, the cutoff values of 102 cm and 88 cm, for men and women respectively, were used to consider whether an individual presented abdominal obesity. Questionnaire (IPAQ), as adapted for use in elderly populations. 22 The classification adopted for this component followed the recommendations of the American College of Sports Medicine and the American Heart Association. These associations consider individuals to be "active" if they participate in more than 150 minutes of physical activities in a week, and "inactive" if they participate in zero to 149 minutes of physical activities in a week. 23 The elderly individuals were considered to be frail when they presented three or more of the abovementioned components; pre-frail when they presented one or two components; and non-frail when they did not present any of the five components. 1 The variables studied were: The data were input with double entry, to check for any inconsistencies. The stored data were then imported to the Statistical Package for the Social Sciences (SPSS) software, version 17.0, for analysis.
The nominal variables were analyzed using absolute and percentage frequencies. Moreover, in order to identify the risk factors associated with the condition of pre-frailty or frailty, a preliminary bivariate analysis was carried out using the chi-square test, in which the results were considered significant when P < 0.10. Thus, the variables identified (P < 0.10) were included in a multivariate regression model. In addition, the factors that were associated with the pre-frail or frail conditions were identified by means of multivariate analysis using the prevalence odds ratio, which was ascertained through multinomial logistic regression (saturated model), taking a significance level of 5% and confidence interval of 95%.
The predictors were: SAH, BMI, abdominal circumference, glycemia, total cholesterol, HDL, LDL and triglycerides.
RESULTS
The prevalence of the non-frail condition among elderly individuals was 22% (n = 45). The prevalence of the pre-frail condition was 51.7% (n = 106) and the prevalence was 26.3% (n = 54) for non-frail individuals. Furthermore, there was a higher prevalence of frail female elderly individuals, while among non-frail and pre-frail individuals, there was higher prevalence of men.
The marital status of widower accounted for 33.3% of the frail elderly people ( Table 1) . Our sample was mainly composed of individuals in the age category 60⎮ -70 years who were married or living with a partner, with schooling level of 1⎮ -4 years and with individual monthly income of one minimum wage ( Table 1) . The distribution of the social and demographic data for each frailty level is displayed in Table 1 .
Regarding the associated factors, the variables that were accepted in the preliminary bivariate analysis, in accordance with the inclusion criterion (P < 0.10), were: BMI (P = 0.016), LDL (P = 0.028) and triglycerides (P = 0.093) ( Table 2) . Therefore, these factors were included in the multivariate analysis.
The variables relating to cardiovascular risk factors and their associations with frailty level are presented in Table 2 .
In the multivariate model, overweight was inversely associated with the pre-frail condition (P = 0.045). Nevertheless, no other variables presented associations with frailty syndrome ( Table 3 ). The variables included in the multivariate logistic regression (P < 0.05) are displayed in Cutoff values of 102 cm and 88 cm, for men and women respectively, were used to consider that individuals presented abdominal obesity;
18 SAH = systemic arterial hypertension, BMI = body mass index; HDL = high-density lipoprotein; LDL = low-density lipoprotein. 10, 24 than in the present study (46.5%; 40%). These conflicting prevalences may be explained by differences in the inclusion criteria and in the diagnostic criteria for identifying frailty syndrome. Moreover, the age groups were also different, which were over 65 years 10 and over 70 years. 24 Additionally, the regional specificities of health status impairment among hospitalized elderly people may explain the differences between the findings.
The rate of occurrence of frailty syndrome may vary according to social, demographic and economic characteristics, as demonstrated in the descriptive data analysis. The predominance of frail women agrees with the findings from another Brazilian study 4 conducted in a hospital, which showed that 63.6% of the frail elderly subjects were women. That study used the Edmonton Frail Scale (EFS) to make assessments. Moreover, in a recent literature review, 26 female gender was positively associated with frailty. Therefore, this finding corroborates the hypothesis that women present more intense muscle mass loss due to ageing, since the changes in the estrogen levels after the menopause contribute towards this condition. 27, 28 Regarding marital status, the highest percentage of the frail elderly individuals consisted of widowers. This finding is supported by a Brazilian study 4 conducted in hospital settings, in which 53.1% of the elderly subjects presenting severe frailty were single, divorced or widowers.
Among community-living elderly people, a similar result was found in an investigation in Taiwan, which found that 53% of the frail elderly individuals were widowers. 29 Moreover, frailty syndrome involves complex interactions that include not only clinical factors but also social factors. 30 Therefore, social support components such as widower status should be considered to be potential causal factors for the development of frailty syndrome.
The association between frailty syndrome and BMI, among individuals with low and high BMI, has been discussed in the literature. 3 One investigation found that there was a strong positive association between BMI and frailty status at the baseline, in which participants who were overweight and obese were identified as presenting higher probability of becoming frail. 31 However, in the present study, the condition of overweight was correlated as a protective factor against frailty, and this is supported by a review study that suggested that overweight was beneficial to elderly individuals, because of reduction of all-cause mortality. 32 This may be important, given the repercussions of hospitalization and the intermediate condition of frailty that includes non-intentional weight loss. Nevertheless, some interventions directed towards elderly individuals within this setting might have influenced this result.
BMI has been shown to be an indicator for nutritional risk assessment and measurement of body fat, and is a diagnostic parameter for overweight and obesity. However, it presents some limitations, since it does not consider body composition and its distribution, which could lead to under or overestimation of body fat. 32, 33 Another point that should be taken into consideration is sarcopenic obesity, which consists of increased levels of adipose tissue relating to the ageing process, regardless of BMI, with higher deposition of visceral fat and muscle infiltration. 34 Concerning the absence of association of LDL and triglycerides with the condition of pre-frailty, another Brazilian study 9 also found similar results, in which LDL (P = 0.52) and triglycerides (P = 0.65) did not present differences. A prospective investigation in Finland 35 found similar percentages, without significant differences (P = 0.45) in triglyceride and frailty levels. However, in a British prospective study, the triglyceride levels were higher among frail (12%) and pre-frail individuals (9%) than among non-frail individuals (7%), which disagrees with the results from the present study. 7 In another study among elderly individuals, slight or moderate elevations in triglyceride and LDL levels were observed. 19 Consequently, occurrences of lipid problems, among others, are risk factors for arterial coronary disease, 36 which is related to frailty. 5 The present study had some limitations:
1. the acute condition that led to hospitalization may have influenced both the diagnosis of frailty and the cardiovascular risk factors;
2. the group assessed was of limited size, given the small sample of individuals who met the inclusion criteria.
Nevertheless, the possibility of selection bias in the study was minimized, since only the subjects who met these criteria were included. Therefore, in view of these limitations, further research should be carried out with the aim of expanding the sample size and including morbidities as potential confounders.
CONCLUSION
The prevalence of pre-frail status was 51.7%, while 26.3% of the elderly individuals studied presented a frail condition. Regarding the cardiovascular risk factors associated with frailty syndrome, only overweight remained significantly and inversely associated with pre-frailty status in the final model.
